modulation mechanisms can produce similar radar signatures, which allows a variety of possible interpretations of single radar images if no additional information is available. However, it is well known that variations in the wind field on relatively short scales in space or time will mainly modulate short surface waves (wavelengths of centimeters to decimeters), which act as resonant Bragg waves for microwave radars, while hydrodynamic modulation will have a stronger effect on longer waves (wavelengths of decimeters to meters). This behavior results in different dependencies of radar signatures of oceanic and atmospheric origin on radar frequency and polarization [Romeiser, 1997] . We will show in the following that owing to this fact, current-and windinduced contributions to radar signatures of oceanic fronts can be identified where multifrequency/multipolarization radar data are available.
In section 2, radar and in situ data from the Gulf Stream edge are presented that are used for our study. Section 3 explains the theoretical background of the simulations of radar signatures at the Gulf Stream front that we have carried out and gives a short description of the proposed radar imaging model; a comparison of observed and simulated radar signatures is presented in section 4. In section 5 the results of our 'investigations are discussed, and section 6 summarizes our main conclusions. ations of the stratification, which should normally be represented by variations of the friction velocity or the drag coeffcient, must be translated into an equivalent modification of u under the assumption of a constant drag coeffcient. While this approach may appear questionable from a general point of view, it seems to be adequate as long as we are mainly interested in intensity variations of relatively short surface waves. In general, the "effective wind speed" acting on long and short waves can be quite different, and the differences may vary with the atmospheric stratification. Figure   2 for all SIR-C/X-SAR radar frequencies and polariza- The introduction of a fairly strong current divergence at the Gulf Stream front that is necessary to achieve optimum agreement of observed and simulated radar signatures across the front is a questionable element of our results which needs further investigation. The explanation of radar signatures of oceanic fronts is known to be a tough problem, and some new or improved theories of the radar imaging mechanism have been proposed just recently [e.g., Lyzenga, 1998 ]. A key problem is a lack of high-resolution current and wave data from oceanic fronts which are suited for a validation of such theories. This issue needs to be addressed in more detail in future projects and experiments. However, we think that one important and solid conclusion can be drawn from our results, despite some unresolved theoretical problems: Contributions of both hydrodynamic and aerodynamic modulation mechanisms must be taken into account for a realistic interpretation of radar signatures of oceanic fronts, and the combination of multifrequency/multipolarization radar images with a radar imaging model like the one used in this study allows to discriminate between these contributions and to estimate the strength of current and wind variations independently.
Data From the Gulf

Results
Figure 5a shows the variation of the NRCS across the Gulf Stream front along the line inserted in
